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(54) Mobile communications device 



(57) A conventional mobile communications device 
typically employs a non-directional antenna so that the 
antenna offers a satisfactory gain irrespective of how the 
device is used ; resulting in much radiation of electro- 
magnetic waves from the antenna toward the human 
body. Using a directional antenna instead of a non-di- 
rectional antenna reduces the radiation of electromag- 
netic waves from the antenna toward the human body, 
but lowers the antenna gain in a stand-by state and thus 
increases the risk of failing to receive an incoming call. 
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According to the invention, a mobile communications 
device has a non-directional antenna, a directional an- 
tenna, a transmitter/receiver section, a switch for switch- 
ing states of connection between the non-directional 
and directional antennas and the transmitter/receiver 
section, and a control circuit for controlling the switch. 
This reduces the radiation of electromagnetic waves 
from the antenna toward the human body but neverthe- 
less ensures a satisfactory antenna gain even in a 
stand-by state. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] The present invention relates to a mobile com- 
munications device. 

Description of the Prior Art w 

[0002] In mobile communications devices, non-direc- 
tional antennas are used so that they offer a satisfactory 
gain irrespective of how the devices are used. On the 
other hand, in these days, concerns are rising that elec- J5 
tromagnetic waves radiated from such antennas have a 
deleterious effect on the human body. In particular, there 
is a large concern for the deleterious effect of irradiation 
with electromagnetic waves on the human head. 
[0003] Because of these concerns, it is demanded 20 
that the radiation of electromagnetic waves from an an- 
tenna toward the human body be reduced. One way to 
reduce the radiation of electromagnetic waves toward 
the human body is to use, instead of a conventionally 
used non-directional antenna, a directional antenna 25 
held in a position from which it does not radiate electro- 
magnetic waves toward the human body. However, by 
this method, if a base station happens to be in the same 
direction as the human body with respect to a mobile 
communications device when it is in a stand-by state, 30 
the antenna offers a lower gain than a conventionally 
used non-directional antenna, and thus there is a higher 
risk of failing to receive an incoming call. 

SUMMARY OF THE INVENTION 35 

[0004] An object of the present invention is to provide 
a mobile communications device that operates with re- 
duced radiation of electromagnetic waves from its an- 
tenna toward the human body but that nevertheless of- *o 
fers a satisfactory antenna gain even in a stand-by state. 
[0005] To achieve the above object, according to the 
present invention, a mobile communications device is 
provided with: a non-directional antenna; a directional 
antenna; a transmitter/receiver section; a switch for *s 
switching states of connection between the non-direc- 
tional and directional antennas and the transmitter/re- 
ceiver section; and a control circuit for controlling the 
switch. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] This and other objects and features of the 
present invention will become clear from the following 
description, taken in conjunction with the preferred em- 55 
bodiments with reference to the accompanying draw- 
ings in which: 
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Fig. 1A is a perspective view of the cellular tele- 
phone device of a first embodiment of the invention; 
Fig. 1 B is a vertical sectional view of the cellular tel- 
ephone device of the first embodiment of the inven- 
tion; 

Fig. 2 is a circuit block diagram of the cellular tele- 
phone device of Fig. 1A; 

Fig. 3 is a flow chart showing an example of the op- 
eration of the control circuit shown in Fig. 2; 
Fig. 4 is a flow chart showing another example of 
the operation of the control circuit shown in Fig. 2; 
Fig. 5 is a flow chart showing still another example 
of the operation of the control circuit shown in Fig. 2; 
Fig. 6A is a perspective view of the cellular tele- 
phone device of a second embodiment of the inven- 
tion; 

Fig. 6B is a vertical sectional view of the cellular tel- 
ephone device o£the second embodiment of the in- 
vention; 

Fig. 7 is a circuit block diagram of the cellular tele- 
phone device of Fig. 6A; and 

Fig. 8 is a flow chart showing the operation of the 
control circuit shown in Fig. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0007] Hereinafter, embodiments of the present in- 
vention will be described with reference to the drawings. 
The embodiments described below deal with cases in 
which the present invention is applied to a cellular tele- 
phone device. Fig. 1 A is a perspective view of the cel- 
lular telephone device of a first embodiment of the in- 
vention, and Fig. 1 B is a vertical sectional view thereof, 
taken along line A-A shown in Fig. 1 A. The cellular tel- 
ephone device of the first embodiment is provided with 
a non-directional antenna 1 at the top. The non-direc- 
tional antenna 1 exhibits an electromagnetic radiation 
pattern P1 that is non-directional on a horizontal plane. 
The non-directional antenna 1 is, for example, amonop- 
ole antenna having a helical antenna at the tip. 
[0008] Moreover, the cellular telephone device is pro- 
vided with a directional antenna 2 inside. The directional 
antenna 2 is arranged on a printed circuit board 3 pro- 
vided inside the cellular telephone device. The direction- 
al antenna 2 shows an electromagnetic radiation pattern 
P2 in which more electromagnetic energy is radiated in 
the direction of the back face of the cellular telephone 
device and less in the direction of the front face of the 
cellular telephone device, i.e. toward the human body. 
Thus, when the directional antenna 2 is used, less elec- 
tromagnetic energy is radiated from the antenna toward 
the human body than when the non-directional. antenna 
1 is used. The directional antenna 2 is, for example, an 
inverted F-shaped antenna. 

[0009] Furthermore, the cellular telephone device is 
provided with an ear-piece section 4 (the portion inside 
a body 12 where a loudspeaker 13 is arranged) in an 
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upper portion of the front face, a display section 5 and 
a keypad section 6 in a central portion of the front face, 
and a microphone section 7 in a lower portion of the front 
face. 

[001 0] Fig. 2 shows a circuit block diagram of the cel- 
lular telephone device of the first embodiment. The non- 
directional antenna 1 and the directional antenna 2 are 
connected through a selector switch 8 to a transmitter/ 
receiver section 9. On the basis of signals fed from the 
transmitter/receiver section 9 and the keypad section 6, 
a control circuit 10 produces a control signal and feeds 
it to the selector switch 8. The control circuit 10 is pro- 
vided with a memory 1 0A for storing operation sequenc- 
es and the like. 

[001 1 ] Next, the operation of the control circuit 1 0 will 
be described with reference to the circuit block diagram 
of Fig. 2 and the flow chart of Fig. 3. When the main 
power to the cellular telephone device is turned on, the 
flow of operation is started. The control circuit 1 0 outputs 
a control signal to instruct the selector switch B to select 
the non-directional antenna 1 (step S10). Next, whether 
the cellular telephone device is in a state for voice com- 
munication or not is checked (step S20). When an in- 
coming call is received or an outgoing call is started and 
then connection with the telephone network is estab- 
lished, the control circuit 10 recognizes that voice com- 
munication is started. 

[0012] If the cellular telephone device is found to be 
not in the voice communication state ("No" in step S20), 
the flow returns to step S20. Until the cellular telephone 
device is brought into the voice communication state, it 
is in a state in which it intermittently receives electro- 
magnetic waves from a base station (hereinafter, this 
state is referred to as the "intermittent reception stand- 
by state"). That is, in the intermittent reception stand-by 
state, the control circuit 10 keeps monitoring whether 
there is an incoming call or not and the like by using the 
non-directional antenna 1. 

[0013] In the intermittent reception stand-by state, the 
non-directional antenna 1 , which is non-directional on 
the horizontal plane, is selected. Thus, irrespective of 
the position in which the cellular telephone device is be- 
ing held. i.e. irrespective of how the user is using it, the 
antenna gain never becomes extremely poor. . 
[001 4] On the "other hand, when the cellular telephone 
device is found to be in the voice communication state 
("Yes" in step S20), the control circuit 10 outputs a con- 
trol signal to instruct the selector switch 8 to select the 
directional antenna 2 (step S30). Thereafter, whether 
the cellular telephone device is in the voice communi- 
cation state or not is checked again (step S40). When 
an on-hook button in the keypad section 6 is pressed to 
cut the connection with the telephone network and thus 
voice communication is ended ("No" in step S40), the 
flow proceeds to step S10. 

[0015] As a result of the control circuit 10 operating in 
this way : whenever the user brings his or her head close 
to the cellular telephone device for voice communica- 



tion, the directional antenna 2 is selected. This reduces 
the radiation of electromagnetic waves from the antenna 
toward the human body, in particular the head. On the 
other hand, in the intermittent reception stand-by state, 
5 the non-directional antenna 1 is selected. This ensures 
a satisfactory antenna gain, and thus eliminates the risk 
of failing to receive an incoming call. 
[0016] However, with the control circuit 10 operating 
in this way, when the flow proceeds to step S30, depend- 
io ing on the position in which the cellular telephone device 
is being held, there is a risk of the antenna gain becom- 
ing extremely poor or, in the worst case, the connection 
getting cut. This problem can be overcome by exercising 
control in such a way that, when the antenna gain be- 
15 comes poor while the directional antenna 2 is being 
used, selection is switched to the non-directional anten- 
na 1. To achieve this, the transmitter/receiver section 9 
feeds the resort of detecting the strength of the signal 
being received to the control circuit 10, and the control 
circuit 1 0 is provided with a timer. In this case, the control 
circuit 10 operates as shown in the flow chart of Fig. 4. 
It is to be noted that, in Fig. 4, such steps as are found 
also in Fig. 2 are identified with the same step numbers. 
Now, the flow of operation shown in the flow chart of Fig. 
4 will be described. 

[0017] When the main power to the cellular telephone 
device is turned on, the flow of operation is started. The 
control circuit 10 outputs a control signal to instruct the 
selector switch 8 to select the non-directional antenna 
1 (step S10). Next, whether the cellular telephone de- 
vice is in the voice communication state or not is 
checked (step S20). 

[0018] If the cellular telephone device is found to be 
not in the voice communication state ("No" in step S20), 
the flow returns to step S20. On the other hand, when 
the cellular telephone device is found to be in the voice 
communication state ("Yes" in step S20), the flow pro- 
ceeds to step S22. 

[0019] If the strength of the signal being received is 
higher than or equal to a predetermined level ("Yes 1 * in 
step S22), the control circuit 1 0 outputs a control signal 
to instruct the selector switch 8 to select the directional 
antenna 2 (step S30), and then the flow proceeds to step 
S34. On the other hand, if the strength of the signal be- 
ing received is lower than the predetermined level ("No" 
in step S22), the control circuit 10 outputs a control sig- 
nal to instruct the selector switch 8 to select the non- 
directional antenna 1 (step S32), and then the flow pro- 
ceeds to step S34. 

[0020] In step S34, the control circuit 1 0 resets a time 
7 to zero and starts a timer. Then, whether the cellular 
telephone device is in the voice communication state or 
not is checked (step S40). If the cellular telephone de- 
vice is found to be in the voice communication state 
("Yes" in step S40), then whether the time Trias reached 
a predetermined time a or not is checked (step S42). If 
the time Thas reached the predetermined time ft ("Yes" 
in step S42), the flow proceeds to step 522; if the time 
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T has not reached the predetermined time a ("No" in 
step S42), the flow proceeds to step S40. On the other 
hand, when the on-hook button in the keypad section 6 
is pressed to cut the connection with the telephone net- 
work and thus voice communication is ended ("No" in 
step S40), the flow proceeds to step St 0. 
[0021] As a result of the control circuit 10 operating in 
this way. when the strength of the signal being received 
is lower than the predetermined level, even when the 
cellular telephone device is in the voice communication 
state, the non-directional antenna 1 is selected. This re- 
duces the occurrence of the trouble of connection being 
cut in the middle of voice communication, but neverthe- 
less permits the directional antenna 2 to be selected in 
the voice communication state as long as the strength 
of the signal being received is higher than or equal to 
the predetermined value. Thus, though to a smaller de- 
gree than when the control circuit 1 0 operates as shown 
in the flow chart of Fig. 2, it is possible to reduce the 
radiation of electromagnetic waves from the antenna to- 
ward the human body, in particular the head, at least as 
compared with a case where only a conventionally used 
non-directional antenna is used. 

[0022] The control circuit 10 may operate as shown 
in the flow chart of Fig. 5 to permit the user to freely 
select one of three modes as he or she likes. It is to be 
noted that, in Fig. 5, such steps as are found also in Fig. 
2 are identified with the same step numbers. 
[0023] When the main power to the cellular telephone 
device is turned on, the flow of operation is started. The 
control circuit 1 0 checks which antenna selection mode 
is being selected (step S5). Here, the user is permitted 
to select the desired antenna selection mode by opera- 
tion of the keypad section 6, and the selected mode is 
stored in the memory 10A provided in the control circuit 
10. 

[0024] It, in step S5, it is found that an antenna selec- 
tion mode "a" is being selected, the control circuit 10 
outputs a control signal to instruct the selector switch 8 
toselectthe non-directional antenna 1 (stepSIO). Next, 
whether the cellular telephone device is in the voice 
communication state or not is checked (step S20). If the 
cellular telephone device is found to be not in the voice 
communication state ("No" in step S20), the flow- returns 
to step S5, where the cellular telephone device is 
brought into the intermittent reception stand-by mode. 
On the other hand, if the cellular telephone device is 
found to be in the voice communication state ("Yes" in 
step S20), the control circuit 10 outputs a control signal 
to instruct the selector switch 8 to select the directional 
antenna 2 (step S30). Thereafter, whether the cellular 
telephone device is in the voice communication state or 
not is checked again (step S40). When voice communi- 
cation is ended ('No" in step S40), the flow returns to 
step S5, where the cellular telephone device is brought 
into the intermittent reception stand-by mode again. 
[0025] If, in step S5, it is found that an antenna selec- 
tion mode "b" is being selected, the control circuit 10 



outputs a control signal to instruct the selector switch 8 
to select the non-directional antenna 1 (stepS50). Next, 
whether the cellular telephone device is in the voice 
communication state or not is checked (step S60), If the 
5 cellular telephone device is found to be not in the voice 
communication state ("No" in step S60), the flow returns 
to step S5, where the cellular telephone device is 
brought into the intermittent reception stand-by mode. 
On the other hand, if the cellular telephone device is 
10 found to be in the voice communication state ("Yes" in 
step S60), then whether the cellular telephone device is 
in the voice communication state or not is checked again 
(step S70). When voice communication is ended ("No" 
in step S70), the flow returns to step S5, where the cel- 
ls fular telephone device is brought into the intermittent re- 
ception stand-by mode again. 

[0026] If, in step S5, it is found that an antenna selec- 
tion mode "c" is being^eiected, the control circuit 1 0 out- 
puts a control signal to instruct the selector switch 8 to 
select the directional antenna 2 (step S80). Next, wheth- 
er the cellular telephone device is in the voice commu- 
nication state or not is checked (step S90). If the cellular 
telephone device is found to be not in the voice commu- 
nication state ("No" in step S90), the flow returns to step 
S5, where the cellular telephone device is brought into 
the intermittent reception stand-by mode. On the other 
hand, if the cellular telephone device is found to be in 
the voice communication state ("Yes" in step S90), then 
whether the cellular telephone device is in the voice 
communication state or not is checked again (step 
S100). When voice communication is ended ("No" in 
step S100), the flow returns to step S5, where the cel- 
lular telephone device is brought into the intermittent re- 
ception stand-by mode again. 

[0027] The antenna selection mode "a" is a mode in 
which the non-directional antenna 1 is selected when 
operation other than voice communication is being per- 
formed and the directional antenna 2 is selected when 
voice communication is being performed. The antenna 
selection mode "b" is a mode in which the no n -direction- 
al antenna 1 is selected all the time, and is thus the mode 
suitable, for example, when the cellular telephone de- 
vice is used in an area where there are few base stations 
and thus there is a high risk of connection being cut in 
the middle of voice communication. The antenna selec- 
tion mode "c" is a mode in which the directional antenna 
2 is selected all the time. This leaves the risk of failing 
to receive an incoming call depending on the position in 
which the cellular telephone device is being held, but is 
most effective in reducing the radiation of electromag- 
netic waves from the antenna to the human body. The 
antenna selection mode "a" may be modified so that the 
directional and non-directional antennas are switched 
according to the strength of the signal being received as 
shown in the flow chart of Fig. 4. 

[0028] Next, the cellular telephone device of a second 
embodiment of the invention will be described. Fig. 6A 
is a perspective view of the cellular telephone device of 
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the second embodiment, and Fig. 6B is a vertical sec- 
tional view thereof, taken along line B-B shown in Fig. 
6A. It is to be noted that, in Figs. 6A and 6B. such ele- 
ments as are found also in Fig. 1 are identified with the 
same reference numerals and their explanations will not 
be repeated. Here, in the ear-piece section 4 is provided 
a touch sensor 11 . The touch sensor 11 is, for example, 
a sensor provided with a piezoelectric sensor. 
[0029] Fig. 7 is a circuit block diagram of the cellular 
telephone device of the second embodiment. It is to be 
noted that, in Fig. 7, such elements as are found also in 
Fig. 2 are identified with the same reference numerals 
and their explanations will not be repeated. When the 
touch sensor 11 senses touch, it feeds a detection signal 
to the control circuit 10. 

[0030] Next, the operation of the control circuit 1 0 will 
be described with reference to the circuit block diagram 
of Fig. 7 and the flow chart of Fig. 8. The control circuit 

1 0 outputs a control signal to inslruct the selector switch 
8 to select the non-directional antenna 1 (step S21 0). 
Next, the control circuit 1 0 checks whether it is receiving 
a detection signal from the touch sensor 11 or not (step 
S220). If the control circuit 10 is receiving a detection 
signal from the touch sensor 1 1 ("Yes" in step S220), the 
control circuit 1 0 outputs a control signal to instruct the 
selector switch 8 to select the directional antenna 2 (step 
S230). Thereafter, the control circuit 1 0 checks whether 
it is receiving a detection signal from the touch sensor 

11 or not again (step S240). If the control circuit 10 is 
not receiving a detection signal from the touch sensor 30 
11 ("No" in step S240), the flow returns to step S210. 
[0031] In the cellular telephone device of the second 
embodiment, irrespective of whether voice communica- 
tion is being performed or not, when the touch sensor 
11 detects that the user has put his or her ear on the 35 
ear-piece section 4, the control circuit 10 outputs a con- 
trol signal to instruct the selector switch 8 to select the 
directional antenna 2. This reduces the radiation of elec- 
tromagnetic waves from the antenna to the user's head. 
[0032] Moreover, in the cellular telephone device of 40 
the second embodiment also, the control circuit 1 0 may 
control the selector switch 8 according to the strength 
of the signal being received, or may operate in one of 
three antenna selection modes, as in the cellular tele- 
phone device of the first embodiment,. 45 
[0033] A cellular telephone device is used for non- 
voice communication such as data communication as 
well. In the cellular telephone device of the first embod- 
iment, non-voice communication is not recognized as 
voice communication, and therefore the non-directional so 
antenna is selected in non-voice communication. In the 
cellular telephone device of the second embodiment al- 
so, in non-voice communication, the user does not put 
his or her ear on the ear-piece section, and therefore 
the non-directional antenna is selected. In general, dur- ss 
ing non-voice communication, the user tends to change 
the direction of a mobile communications device more 
frequently. For this reason, the cellular telephone devic- 



es of the first and second embodiments are both so con- 
figured that the non-directional antenna is selected in 
non-voice communication. It is to be understood, how- 
ever, that the present invention may be practiced in any 
5 other manner than specifically described above in terms 
of embodiments. For example, the directional antenna 
may selected not only in voice communication but also 
in any other type of communication including non-voice 
communication. 
10 [0034] Moreover, although the embodiments de- 
scribed above deal with cases where the present inven- 
tion is applied to a cellular telephone device, the present 
invention can be applied not only to cellular telephone 
devices but to mobile communication devices provided 
75 with a wireless communication function in general. 

Claims - % 

20 1. a mobile communications device comprising a 
transmitter/receiver section (9), 

characterized by further comprising: 

a non-directional antenna (1); 
a directional antenna (2); 

a switch (8) for switching states of connection 
between the non-directional and directional an- 
tennas (1 , 2) and the transmitter/receiver sec- 
tion (9); and 

a control circuit (10) for controlling the switch 
(8). 

L A mobile communications device as claimed in 
claim 1 , characterized in that: 

the control circuit (10) controls the switch (8) 
according to how the mobile communications 
device is being used. 

. A mobile communications device as claimed in 
claim 1 , characterized in that: 

the control circuit (10) controls the switch (8) 
according to strength of a signal being received 
by the transmitter/receiver section (9). 

. A mobile communications device as claimed in 
claim 1 , characterized in that 

the control circuit (10) controls the switch (8) 
according to how the mobile communications 
device is being used and according to strength 
of a signal being received by the transmitter/ 
receiver section (9). 

A mobile communications device as claimed in 
claim 1 , characterized in that: 
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the mobile communications device is a cellular 
telephone device. ^ 

6. A mobile communications device as claimed in 
claim 5, characterized in that: 5 

the control circuit (10) controls the switch (8) 
according to how the mobile communications 
device is being used. 



A mobile communications device as claimed in 
claim 6, characterized in that: 

when operation other than voice communica- 
tion is being performed, the switch (8) connects 
the non-directional antenna (1) to the transmit- 
ter/receiver section (9) and, when voice com- 
munication is being performed, the switch (8) 
connects the directional antenna (2) to the 
transmitter/receiver section (9). 

A mobile communications device as claimed in 
claim 6, characterized in that: 

the mobile communications device is a cellular 
telephone device having a body, 
the mobile communications device further com- 
prises a loudspeaker (13) for outputting sound 
and a contact sensor (11) provided in a position 
(4) in the body where the loudspeaker (13) is 
arranged, and 

when the contact sensor (11) is sensing con- 
tact, the switch (8) connects the directional an- 
tenna (2) to the transmitter/receiver section (9) 
and, when the contact sensor (11) is not sens- 
ing contact, the switch (8) connects the non-di- 
rectional antenna (1 ) to the transmitter/receiver 
section (9). 

A mobile communications device as claimed in 
claim 5, characterized in that: 
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when operation other than voice communica- 
tion is being performed or the strength of the 
signal being received is lower than a predeter- 
mined level, the switch (8) connects the non- 
directional antenna (1) to the transmitter/re- 
ceiver section (9) and, when voice communica- 
tion is being performed and in addition the 
strength of the signal being received is higher 
than or equal to the predetermined level, the 
switch (8) connects the directional antenna (2) 
to the transmitter/receiver section (9). 

12. A mobile communications device as claimed in 
claim 1 0, characterized in that: 

the mobile communications device is a cellular 
telephone device having a body, 
the mobile cQmmunications device further com- 
prises a loudspeaker (13) for outputting sound 
and a contact sensor (11) provided in a position 
(4) in the body where the loudspeaker (13) is 
arranged, and 

when the contact sensor (11 ) is sensing contact 
and in addition the strength of the signal being 
received is higher than or equal to a predeter- 
mined level, the switch (8) connects the direc- 
tional antenna (2) to the transmitter/receiver 
section (9) and, when the contact sensor (11) 
is not sensing contact or the strength of the sig- 
nal being received is lower than the predeter- 
mined level, the switch (8) connects the non- 
directional antenna (1) to the transmitter/re- 
ceiver section (9). 



10. 



the control circuit (10) controls the switch (8) 
according to strength of a signal being received 
by the transmitter/receiver section (9). 45 

A mobile communications device as claimed in 
claim 5, characterized in that: 



the control circuit (10) controls the switch (8) 
according to how the mobile communications 
device is being used and according to strength 
of a signal being received by the transmitter/ 
receiver section (9). 

11. A mobile communications device as claimed in 
claim 10, characterized in that: 
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antenna offers a satisfactory gain irrespective of how the 
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rectional antenna reduces the radiation of electromag- 
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According to the invention, a mobile communications 
device has a non-directional antenna, a directional an- 
tenna, a transmitter/receiver section, a switch for switch- 
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section, and a control circuit for controlling the switch. 
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less ensures a satisfactory antenna gain even in a 
stand-by state. 



Fig. 2 



CO 

< 

o> 

CO 
CM 

1^ 
CO 
CM 



Q_ 

LU 



_1 



TRANSMITTER/ 
RECEIVER SECTION 



i 



10 



CONTROL CIRCUIT 
| MEMORY 



i 



6 



KEYPAD 
SECTION 



10A 



Printed by Jouve, 75001 PARIS (FR) 



BNSDOCID: <EP 1237289A3J_> 



EP 1 237 289 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 02 00 4521 



| Category 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document with indication, where appropriate, 
of relevant passages 



GB 2 327 572 A (MATSUSHITA COMMUNICATION 
IND) 27 January 1999 (1999-01-27) 

* the whole document * 

US 5 991 643 A (CHAO-CHENG CHEN) 
23 November 1999 (1999-11-23) 

* abstract * 

* column 2, line 4 - column 3, line 43 * 

* figures 1,2 * 



The present search report has been drawn up for all claims 



Relevant 
to claim 



1-12 



1-6, 
8-10,12 
7,11 



CLASSIFICATION OF THE 
APPLICATION {lnLCL7) 



H04B1/38 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



H04B 
H01Q 



THE HAGUE 



Date of COTpletion or the teaicn 

17 December 2003 



CATEGORY OF CfTED DOCUMENTS 

X : particularly relevant if token alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



Tziroeas, K 



T : theory of principle underlying the invention 
E : earlier patent document, but published on, c 

otter the filing date 
D : document cited in the application 
L : document cited for other n 



4 : member of the some patent family, corresponding 
document 



BNSDOCID: <EP 1237289A3J_> 



2 



EP 1 237 289 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 02 00 4521 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patem Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

17-12-2003 



Patent document 
cted in search report 



Publication 
date 



Palent family 
member(s) 



Publication 
date 



GB 2327572 



27-01-1999 



AU 8451898 A 

EP 1015157 Al 

WO 9905753 Al 

HU 0003534 A2 

NO 20000302 A 

PL 338137 Al 

TR 200000142 T2 

ZA 9806536 A 



16-02- 
05-07- 

04- 02- 
28-02- 

21- 01- 
25-09- 

22- 05- 

05- 08- 



1999 
2000 
1999 
2001 
2000 
2000 
2000 
1999 



US 5991643 



23-11-1999 



TW 
DE 



388151 B 
19804760 Al 



21-04-2000 
10-06-1999 



Si For more details about this annex : see Officiaf Joumai of the European Patent Office, No. 12/82 



BNSDOCID: <EP 1 237289A3_I_> 



1 



THIS PAGE BLANK (usm 



